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METHOD AND APPARATUS FOR A method for obtaining residual gravity anomaly provided 
OBTAINING RESIDUAL GRAVITY by an example of the present invention comprises : 

ANOMALY obtaining a Bouguer gravity anomaly in a target region , 
wherein the Bouguer gravity anomaly comprises coordi 

CROSS - REFERENCE TO RELATED nates and field values of a plurality of sampling points in the 
APPLICATIONS target region ; 

determining a first pre - set range corresponding to each 
This is the United States National Phase of PCT / sampling point in the target region ; 

CN2018080199 , filed on Mar. 23 , 2018 , which claims the obtaining a first regional field value of sampling points 
priority benefit of Chinese patent application No. 10 within the first pre - set range corresponding to each sampling 
201711216885.9 filed with the National Intellectual Prop point using a surface fitting method based on coordinates 
erty Administration of the People's Republic of China on and field values of the sampling points ; 
Nov. 28 , 2017 , titled “ Method and Apparatus for Obtaining traversing the target region to obtain a first regional Residual Gravity Anomaly ” , the entire contents of each of 15 gravity anomaly of the target region according to the first which are hereby incorporated herein by reference . regional field values of the sampling points in the target 

BACKGROUND OF THE INVENTION region ; and 
obtaining a first residual gravity anomaly of the target 

Field of the Invention region according to the Bouguer gravity anomaly and the 
20 first regional gravity anomaly . 

The present invention relates to the technical field of Alternatively , " obtaining a first regional field value of a 
geological mapping , and more specifically to a method and sampling point using a surface fitting method based on 
apparatus for obtaining residual gravity anomaly . coordinates and a field value of the sampling point within the 

first pre - set range corresponding to each sampling point " 
Background Art 25 comprises : 

performing surface fitting based on the coordinate and 
In geological exploration , observed gravity field is gen- field value of a sampling point and the coordinates and field 

erally used to predict the underground geological bodies . values of k first reference sampling points around the The actually observed gravity field , namely Bouguer gravity sampling point in the first preset range corresponding 
anomaly , can be divided into three parts : far - source region , 30 thereto , to obtain the gravity anomaly surface of the first 
near - source region and target layer . The far - source region region corresponding to the sampling point , wherein k is a refers to the region far away from the target layer . The positive integer and the sampling point is the center point of gravity field generated by its material density ( i.e. the the first preset range corresponding thereto ; and far - source region generally changes smoothly and linearly 
in the observation region . The near - source region refers to 35 substituting the coordinate of the sampling point into the 
the region closely adjacent to the target layer . Due to the gravity anomaly surface of the first region corresponding to 
close adjacent to the target layer , the gravity field generated the sampling point to obtain the field value of the first region 
by its material density ( i.e. the near - source region ) will be of the sampling point . 
entangled with the target layer and change faster than the Alternatively , 
far - source region . The target layer is the gravity field gen the first reference sampling point is a sampling point with 
erated by the density of substance in the target region . a distance of m units in the x - axis direction from the 
Due to the non - uniform distribution of underground sub sampling point corresponding to the first pre - set region ; 

stance , after extracting the far - source and near - source and / or , the first reference sampling point is a sampling 
regions in Bouguer anomaly , there may still be some point with a distance of m units in the y - axis direction from 
residual gravity in the extracted anomaly field , i.e. residual 45 the sampling point corresponding to the first pre - set region ; 
gravity anomaly . The purpose of residual gravity anomaly wherein , m = 1 , 2 , K , i ; 
extraction is to show the gravity anomaly changes caused by Alternatively , the method may further comprise : 
density anomaly in the target region , so as to predict the determining a second pre - set range corresponding to each 
geological bodies in the target region . sampling point in the target region , wherein the first pre - set 
However , with the conventionally used method of sepa- 50 range and the second pre - set range corresponding to the 

rating residual gravity anomaly , there are still errors in the same sampling point are different ; 
extracted residual gravity anomaly , which leads to abnormal obtaining a second regional field value of sampling points 
distortion of the extracted residual gravity anomaly and within the second pre - set range corresponding to each 
hence inaccurate prediction of the shape of the actual sampling point using a surface fitting method based on 
geological bodies . Especially , in the process of microgravity 55 coordinates and field values of the sampling points ; 
extraction process , the error of residual gravity anomaly traversing the target region , and obtaining a second 
seriously affects the accuracy of subsequent prediction regional gravity anomaly of the target region according to 
results of the geological bodies . the second regional field value of the sampling point in the 

target region ; 
SUMMARY OF THE INVENTION obtaining a second residual gravity anomaly of the target 

region according to the Bouguer gravity anomaly and the 
In view of the above , the present invention provides a second regional gravity anomaly ; 

method and apparatus for obtaining residual gravity integrating the first residual gravity anomaly and the 
anomaly , which can solve the problem of residual gravity second residual gravity anomaly to obtain a third residual 
extraction error in the prior art and avoid the influence of the 65 gravity anomaly of the target region . 
error of subsequent prediction results of the geological Alternatively , " obtaining a second regional field value of 
bodies . a sampling point using a surface fitting method based on 
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coordinates and a field value of the sampling point within the substitute the coordinate of the sampling point into the 
second pre - set range corresponding to each sampling point ” gravity anomaly surface of the first region corresponding to 
may comprise : the sampling point to obtain the field value of the first region 

performing surface fitting based on the coordinates and a of the sampling point . 
field value of the sampling point and the coordinates and 5 Alternatively , the apparatus may further comprise a sec 
field values of k second reference sampling points around ond determination module , a fifth acquisition module and a 
the sampling point in the second preset range corresponding sixth acquisition module 
thereto , to obtain the gravity anomaly surface of the second the second determination module is configured to deter 
region corresponding to the sampling point , wherein k is a mine a second pre - set range corresponding to each sampling 
positive integer and the sampling point is the center point of 10 point in the target region , wherein the first pre - set range and 
the second pre - set range corresponding thereto ; the second pre - set range corresponding to the same sampling 

point are different ; substituting the coordinate of the sampling point into the the fifth acquisition module is configured to obtain second gravity anomaly surface of the second region corresponding regional field values of sampling points in the second pre - set to the sampling point to obtain the field value of the second 15 range corresponding to each sampling point by using a region of the sampling point . surface fitting method based on coordinates and field values Alternatively , of the sampling points ; 
the first reference sampling point is a sampling point with the third acquisition module is further configured to 

a distance of m units in the x - axis direction from the traverse the target region and obtain a second regional 
sampling point corresponding to the first preset region ; 20 gravity anomaly of the target region according to the second 
and / or , the first reference sampling point is a sampling point regional field value of sampling points in the target region ; 
with a distance of m units in the y - axis direction from the the fourth acquisition module is further configured to 
sampling point corresponding to the first pre - set region ; obtain a second residual gravity anomaly of the target region 

the second reference sampling point is a sampling point according to the Bouguer gravity anomaly and the second 
with a distance of m units in the x - axis direction from the 25 regional gravity anomaly ; and 
sampling point corresponding to the second pre - set region ; the sixth acquisition module is configured to integrate the 
and / or , the second reference sampling point is a sampling first residual gravity anomaly and the second residual grav 
point with a distance of m units in the y - axis direction from ity anomaly to obtain a third residual gravity anomaly of the 
the sampling point corresponding to the second pre - set target region . 
region ; Alternatively , the fifth acquisition module is specifically 

wherein , m = 1 , 2 , K , i ; n = 2m . configured to : 
perform surface fitting based on the coordinates and a An apparatus for obtaining residual gravity anomaly field value of the sampling point and the coordinates and provided by an example of the present invention comprises field values of k second reference sampling points around a first acquisition module , a first determination module , a the sampling point in the second preset range corresponding second acquisition module , a third acquisition module and a thereto , to obtain the gravity anomaly surface of the second fourth acquisition module ; region corresponding to the sampling point , wherein k is a the first acquisition module is configured to acquire positive integer and the sampling point is the center point of Bouguer gravity anomaly in a target region , wherein the the second pre - set range corresponding thereto ; and Bouguer gravity anomaly comprises coordinates and field substitute the coordinate of the sampling point into the 

values of a plurality of sampling points in the target region ; gravity anomaly surface of the second region corresponding 
the first determination module is configured to determine to the sampling point to obtain the field value of the second 

a first pre - set range corresponding to each sampling point in region of the sampling point . 
the target region ; Compared with the prior art , the present invention has at 

the second acquisition module is configured to obtain a 45 least the following advantages : 
first regional field value of sampling points in the first pre - set With the method and the apparatus for obtaining residual 
range corresponding to each sampling point by using a gravity anomaly provided by the examples of the present 
surface fitting method based on coordinates and field values invention , after obtaining the Bouguer gravity anomaly in 
of the sampling points ; the target region , the regional field value of the sampling 

the third acquisition module is configured to traverse the 50 point of the pre - set region is obtained by using a surface 
target region and obtain a first regional gravity anomaly of fitting method according to the coordinates and field values 
the target region according to a first regional field value of of the sampling point in a local pre - set region of the target 
sampling points in the target region ; and region . According to the regional field values of sampling 

the fourth acquisition module is configured to obtain a points in the target region , a regional gravity anomaly of the 
first residual gravity anomaly of the target region according 55 target region is obtained . According to Bouguer gravity 
to the Bouguer gravity anomaly and the first regional gravity anomaly and regional gravity anomaly of the target region , 
anomaly . a residual gravity anomaly of the target region is obtained . 

Alternatively , the second acquisition module is configured Since influence of regional gravity anomaly on a local 
to : region can be regarded as an N - order surface , i.e. , coordi 

perform surface fitting based on the coordinates and a 60 nates and field values of the sampling points in the local 
field value of the sampling point , and the coordinates and region can be regarded as falling in a same N - order surface , 
field values of k first reference sampling points around the regional field values of the sampling points obtained by local 
sampling point in the first preset range corresponding surface fitting method based on coordinates and field values 
thereto , to obtain the gravity anomaly surface of the first of local sampling points in a target region have higher 
region corresponding to the sampling point , wherein k is a 65 precision and accuracy , and the regional gravity anomaly in 
positive integer and the sampling point is the center point of a target region corresponds to real situation much better , 
the first pre - set range corresponding thereto ; and which renders a more precise residual gravity anomaly 
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obtained according to the Bouguer gravity anomaly and the the technical solutions in the embodiments of the present 
regional gravity anomaly , and thus the underground geo- invention will be described clearly and completely with 
logical bodies can be accurately predicted . reference to the drawings in the embodiments of the present 

invention hereinafter . Apparently , the described are only a 
BRIEF DESCRIPTION OF THE DRAWINGS 5 part but not all of the embodiments of the present invention . 

Other embodiments obtained by those ordinary skilled in the 
In order to explain the embodiments of the present art without inventive step shall fall within the scope of the 

invention or the technical solutions in the prior art more present invention . 
clearly , the drawings used in the description of the embodi- For ease of understanding , several technical terms 
ments or the prior art will be briefly introduced hereinafter . involved in the embodiments of the present invention will be 
Apparently , the drawings in the following description are interpreted firstly . 
only some embodiments of the application . For those ordi- Bouguer gravity anomaly refers to the gravity value 
nary skilled in the art , other drawings can be obtained obtained by the observation results of gravimeter after 
according to these drawings without inventive effort . necessary processing such as latitude correction , height 
FIG . 1 is a schematic diagram of regional gravity anomaly correction , intermediate layer correction , terrain correction , 

extracted by a conventional nonlinear method ; 15 tide correction , etc. 
FIG . 2 is a schematic flow chart of a method for obtaining Residual gravity anomaly refers to the gravity anomaly 

residual gravity anomaly provided by an embodiment of the change caused by the density anomaly in the target region . 
present invention ; Regional gravity anomaly refers to the gravity field 

FIG . 3 is a schematic flow chart of another method for obtained after removing the residual gravity anomaly from 
obtaining residual gravity anomaly provided by an embodi- 20 Bouguer gravity anomaly . 
ment of the present invention ; The field value of each sampling point in the regional 

FIG . 4 is a schematic diagram of regional gravity anomaly gravity anomaly is the regional field value of the sampling 
extracted by the method for obtaining residual gravity point . 
anomaly provided by a specific embodiment of the present It can be understood that in the embodiments of the 
invention ; 25 present invention , the Bouguer gravity anomaly can be 
FIG . 5 is a schematic flow chart of another method for regarded as the superposition of the residual gravity 

obtaining residual gravity anomaly provided by an embodi- anomaly and the regional gravity anomaly . 
ment of the present invention ; Residual gravity anomaly can indicate gravity anomaly 
FIG . 6 is a schematic diagram of a first pre - set region and changes caused by density anomaly in the target region to 

a first reference sampling point corresponding to a sampling predict geological bodies in the target region . At present , the 
point according to a specific embodiment of the present commonly used extraction methods of residual gravity 
invention . anomaly can be classified into filtering method , trend pre 
FIG . 7 is a schematic flow chart of a further method for diction method , peeling method and nonlinear method . 

obtaining residual gravity anomaly according to an embodi- However , these residual gravity anomaly extraction methods 
ment of the present invention ; have the following problems respectively . 
FIG . 8 is a schematic diagram of a second pre - set region 35 There are two problems in the filtering method . One is 

and a second reference sampling point corresponding to a that the filter is usually subject to side - lobe effect , resulting 
sampling point according to a specific embodiment of the in errors in the extraction of residual gravity anomaly and present invention . false anomaly in the residual gravity anomaly . The other is 
FIG . 9a is a schematic diagram of forward gravity field of that when the filter is not in zero phase , the extreme points 

an underground structure model ; of residual gravity anomaly will shift . These two problems 
FIG . 9b is a schematic diagram of the forward gravity make great influence on the extraction results of residual 

field of the geological bodies in the model shown in FIG . 9a ; gravity anomaly , especially in microgravity . Trend predic 
FIG . 10a is a schematic diagram of a gravity field tion method predicts regional anomaly in the data , but 

obtained by extracting residual gravity anomaly in the cannot accurately predict the influence of near source field , 
forward gravity field in FIG . 9a using a conventional surface 45 which will also lead to false anomaly in residual gravity 
fitting method . anomaly . The peeling method is to obtain a forward field 

FIG . 10b is a schematic diagram of a gravity field representing the gravity field of the external mass in the 
obtained by extracting residual gravity anomaly in the target layer under the condition that a better geological 
forward gravity field in FIG . 9a using a conventional non- density model can be established , and then extract the 
linear method . forward field from the observed gravity field to obtain the 
FIG . 10c is a schematic diagram of a gravity field obtain residual field . However , the establishment of geological 

by extracting residual gravity anomaly in that forward density model requires more prior knowledge , and the 
gravity field in FIG . 9a by using a method for obtaining accuracy cannot be guaranteed . residual gravity anomaly provide by a specific embodiment The principle of the nonlinear method is as follows : 
of the present invention ; Five sampling points A , B , C , D and E within the target 
FIG . 11 is a schematic structural diagram of an apparatus region with an interval of d are taken to obtain the residual 

for obtaining residual gravity anomaly according to an anomaly value of sampling point C. For convenience of 
embodiment of the present invention ; explanation , the field values of sampling points A , B , C , D 
FIG . 12 is a schematic structural diagram of another and E are subsequently expressed by A , B , C , D and E 

apparatus for obtaining residual gravity anomaly according 60 respectively . 
to an embodiment of the present invention . Let half difference S be : 
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And define R and T as follows : To address this issue , embodiments of the present inven 
tion provide a method and an apparatus for obtaining 
residual gravity anomaly . The coordinates and field values of 
sampling points in a local range in a target region are used 
to fit a regional gravity anomaly curved surface . Research by 

T = ( B - B2 ) + ( C - C2 ) + ( D - D2 ) the inventors of the present invention has found that the 
regional gravity anomaly in the target region can be regarded 
as an N - order curved surface ( N is a positive integer ) related Wherein , B2 , C2 and D2 are the field values of the to the coordinate value and field value of said sampling point projection points of sampling points B , C and D on the line 10 in view of the local region . The corresponding regional connecting sampling point A and sampling point E respec gravity anomaly curved surface is fitted to each sampling tively . point in the target region , so that the accurate regional field When OsRs2 , it was determined that single peak anomaly 

occurred at sampling point C , and the residual gravity values of the sampling points can be obtained , thus a more 
anomaly value at point C was defined as : accurate regional gravity anomaly in the target region is 

15 available . Residual gravity anomaly with higher precision 
and accuracy of the region can be obtained by extracting 
gravity anomaly from Bouguer gravity anomaly , thus under 2 ( B + D ) ground geological bodies can be accurately predicted . 

Based on the above ideas , in order to make the above 
20 objects , features and advantages of the present invention When R < 0 , it was determined that multi - peak anomaly more obvious and understandable , detailed description of occurred at sampling point C , and the residual gravity the embodiments of the present invention will be made anomaly value at point C was defined as : hereinafter with reference to the drawings . 

Referring to FIG . 2 , a schematic flow chart of a method 
25 for obtaining residual gravity anomaly provided by an 

embodiment of the present invention is shown . 
The method for obtaining residual gravity anomaly pro 

vided by the embodiments of the present invention com 
When R is another value , the remaining anomaly interval prises the following steps S201 - S205 . 

is greater than interval x . S201 : Obtaining a Bouguer gravity anomaly in a target 
Then , the residual gravity anomaly with interval d in the region . 

target region can be extracted from the Bouguer gravity Understandably , the target region is the region where the 
anomaly data by traversing the sampling points in the target residual gravity anomaly is to be extracted . The Bouguer 
region . gravity anomaly comprises coordinates and field values of a 
In practical applications , residual gravity anomalies with 35 plurality of sampling points in the target region . Those 

interval less than or equal to d are extracted from the skilled in the art can obtain the Bouguer gravity anomaly in 
Bouguer gravity anomaly data firstly , then residual gravity the target region by any existing method according to the 
anomalies with interval of 2d are extracted from the Bou- real situation , which will not be enumerated herein . 
guer gravity anomaly data excluding residual gravity It should be noted here that in the embodiments of the 
anomaly with interval less than or equal to d , and so on , and 40 present invention , Bouguer gravity anomaly can be regarded 
iteration as such is conducted step by step until residual as a superposition of residual gravity anomaly and regional 
gravity anomalies with interval of pre - set interval threshold gravity anomaly . If the Bouguer gravity anomaly is g ( x , y ) , 
are proposed from the Bouguer gravity anomaly data . Then , wherein ( x , y ) is the ground coordinate of the sampling 
the residual gravity anomalies at different intervals extracted point , then g ( x , y ) = 9z + g . ,, wherein g , is the residual gravity 
can be integrated to obtain the residual gravity anomaly at 45 anomaly at the sampling point , and g , is the regional gravity 
different scales in the target region . anomaly at the sampling point . 
From the above , it can be seen that the residual gravity S202 : Determining a first pre - set range corresponding to 

anomaly value of the sampling point can be obtained by each sampling point in the target region , wherein the sam 
nonlinear method in a defined way , but the method cannot pling point is located in a first pre - set range corresponding 
describe the real residual gravity condition accurately , which 50 thereto . 
will cause an error in the extracted residual gravity anomaly How to determine the first pre - set range corresponding to 
compared with the real condition , resulting in distortion in each sampling point in detail will be described later and 
the residual gravity anomaly which makes it hard to accu- hence is omitted herein . 
rately predict the geological bodies . S203 : Obtaining a first regional field value of a sampling 

The problems of the nonlinear method will be explained 55 point using a surface fitting method based on coordinates 
in detail with specific scenes hereinafter . In practical appli- and field values of the sampling points within the first pre - set 
cation , the regional gravity anomaly obtained after extract- range corresponding to each sampling point . 
ing the residual gravity anomaly by the existing nonlinear In the embodiments of the present invention , the influence 
method is shown in FIG . 1. Research of the inventors of the of the regional gravity anomaly on a local region is regarded 
present invention discovered that the regional gravity 60 as an N - order curved surface related to coordinate values 
anomaly can be regarded as a smooth curved surface locally and field values , and N is a positive integer . Based on the 
in practical application . However , as can be seen from FIG . coordinate values and field values of the sampling points in 
1 , the existing nonlinear method has errors in extracting the the first pre - set range corresponding to each sampling point 
residual gravity anomaly , so that the extracted regional ( i.e. the local region corresponding to the sampling point ) , 
gravity anomalies have local jitters , residual gravity anoma- 65 the gravity anomaly surface of the first region in the first 
lies still exist , and the residual gravity anomalies cannot be pre - set range can be obtained by a surface fitting method . 
accurately extracted . Using the coordinates and field values of the sampling points 
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in the local region , the gravity anomaly surface of the first In the embodiments of the present invention , after obtain 
region obtained through the surface fitting method has better ing the Bouguer gravity anomaly in the target region , the 
precision and accuracy , which conforms to reality better . regional field value of the sampling point of the pre - set 

Understandably , the coordinates and the regional anomaly region is obtained by using a surface fitting method accord 
field values of the sampling point should also fall on the 5 ing to the coordinates and field values of the sampling point 
gravity anomaly curved surface of the first region . There in a local pre - set region of the target region . According to the fore , according to the gravity anomaly surface of the first regional field values of sampling points in the target region , region corresponding to the sampling point and the coordi a regional gravity anomaly of the target region is obtained . nate value of the sampling point , a first region field value of According to Bouguer gravity anomaly and the obtained the sampling point can be obtained with higher precision and 10 regional gravity anomaly of the target region , a residual accuracy and better conforming to reality . 

It should also be noted that the larger the order of the gravity anomaly of the target region is obtained . Since 
curved surface is , the larger its curvature will be , which will influence of regional gravity anomaly on a local region can 
cause the fitted gravity anomaly curved surface in the first be regarded as an N - order surface , i.e. , coordinates and field 
region to be inconsistent with the real situation . Therefore , 15 values of the sampling points in the local region can be 
in practical application , it is necessary to determine the order regarded as falling in a same N - order surface , hence regional 
of the curved surface fitted when fitting the curved surface field values of the sampling points obtained by local surface 
according to the real situation , which is not listed here . fitting method based on coordinates and field values of local 

S204 : Traversing the target region and obtaining a first sampling points in a target region have higher precision and 
regional gravity anomaly of the target region according to 20 accuracy , and the regional gravity anomaly in a target region 
the first regional field value of the sampling point in the conforms to real situation much better , which renders a more 
target region . precise residual gravity anomaly obtained according to the 

Understandably , the first region field value of each sam- Bouguer gravity anomaly and the regional gravity anomaly , 
pling point can be obtained by traversing the sampling and thus the underground geological body can be accurately 
points used in the target region and using steps S202 - S203 . 25 predicted . 
According to the first region field value of each sampling Referring to FIG . 3 , a schematic flow chart of another 
point in the target region , the first regional gravity anomaly method for obtaining residual gravity anomaly provided by 
of the target region can be obtained . an embodiment of the present invention is shown . Compared S205 : Obtaining a first residual gravity anomaly of the with FIG . 2 , this figure provides more specifically a method target region according to the Bouguer gravity anomaly and 30 to obtain residual gravity anomaly . the first regional gravity anomaly . The method for obtaining residual gravity anomaly pro Because the Bouguer gravity anomaly can be regarded as vided by the embodiment of the invention can extract a superposition of residual gravity anomaly and regional 
gravity anomaly , in one embodiment of the present inven residual gravity anomaly with different scales from Bouguer 
tion , the first residual gravity anomaly in the target region 35 gravity anomaly . Specifically , in addition to the above steps 
can be obtained by subtracting the gravity anomaly in the S201 - S205 , the following steps S206 - S210 may further be 
first region from the Bouguer gravity anomaly . In addition , comprised . 
since the obtained gravity anomaly in the first region has S206 : Determining a second pre - set range corresponding 
higher precision and accuracy and accords with the real to each sampling point in the target region , wherein the 
region field situation , the first residual gravity anomaly 40 sampling point is in the corresponding second pre - set range , 
obtained by subtracting the gravity anomaly in the first and the first pre - set range and the second pre - set range 
region from the Bouguer gravity anomaly is also more corresponding to the same sampling point are different . 
accurate . A detailed description on how to determine the second 
At present , there is also a residual anomaly extraction pre - set range corresponding to each sampling point will be 

method , which uses the coordinates and field values of 45 given later and hence omitted herein . 
sampling points in the target region and uses the surface S207 : Based on coordinates and field value of a sampling fitting method to predict the regional gravity anomaly in the point within the second pre - set range corresponding to each 
whole target region . The fitted regional gravity anomaly is sampling point , obtaining a second regional field value of a 
subtracted from Bouguer gravity anomaly to obtain the sampling point using a surface fitting method . 
residual gravity anomaly in the target region . However , this 50 In the embodiments of the present invention , the order of residual anomaly extraction method predicts the regional the curved surface fitted in the curved surface fitting in step gravity anomaly in the target region as a whole , but ignores 
the influence of the near - source region on the target region , S207 is the same as that in step S203 , that is , the regional 

gravity anomaly curved surface is fitted using the same and cannot extract the regional gravity anomaly caused by method in step S203 and step S207 and hence detailed the near - source region from the residual gravity anomaly , 55 
and still leads to residual regional gravity anomaly existing description will not be repeated herein . 
in the extracted residual gravity anomaly , resulting in inac Similarly , the coordinate values and field values of the 
curate prediction of underground geological bodies later . On sampling points in the second pre - set range corresponding to 
the other hand , in the embodiments of the present invention , each sampling point can be used to obtain the second 
the coordinates and field values of sampling points in the 60 regional gravity anomaly surface in the second pre - set range 
local small region are used to fit curved surfaces to obtain by a surface fitting method , and the coordinate values and 
the regional gravity anomaly in the local small region , and field values of the sampling points should also fall in the 
the regional gravity anomaly caused by the near - source second regional gravity anomaly surface . Therefore , the 
region can be subtracted , so that the residual regional gravity second region field value of the sampling point can be 
anomaly in the finally obtained residual gravity anomaly is 65 obtained according to the gravity anomaly surface of the 
reduced , and the obtained residual gravity anomaly is more second region corresponding to the sampling point and the 
accurate . coordinate value of the sampling point . 

2 
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S208 : Traversing the target region , and obtaining a second Referring to FIG . 5 , a schematic flow diagram of another 
regional gravity anomaly of the target region according to method for obtaining residual gravity anomaly provided by 
the second regional field value of the sampling point in the an embodiment of the present invention is shown . Compared 
target region . with FIG . 2 or FIG . 3 , this figure provides a more specific 

Traversing the target region , the second region field value 5 method to obtain residual gravity anomaly . 
of each sampling point can be obtained by steps S206 - S207 . In an embodiment of the present invention , the above step 
Then , the gravity anomaly in the second region of the target S203 may specifically comprise the following steps S2031 

S2032 . region can be obtained according to the field values in the 
second region of the sampling points in the target region . In step S2031 , surface fitting is performed based on the 

It should also be noted that since the first pre - set range and 10 coordinate and field value of a sampling point and the 
the second pre - set range corresponding to the same sampling coordinates and field values of k first reference sampling 

points around the sampling point in the first preset range point are different , the coordinates and field values of corresponding thereto , to obtain the gravity anomaly surface specific sampling points in the first pre - set range and the of the first region corresponding to the sampling point . 
coordinates and field values of sampling points in the second 15 Where k is a positive integer , and the sampling point is the 
pre - set range can be used to fit regional gravity anomaly of center point of the first pre - set range corresponding thereto . different scales respectively , thereby extracting a plurality of In step S2032 , the coordinate of the sampling point is 
residual gravity anomaly of different scales from Bouguer substituted into the gravity anomaly surface of the first 
gravity anomaly and extracting residual gravity anomaly of region corresponding to the sampling point to obtain the 
different scales . 20 field value of the first region of the sampling point . 

S209 : Obtaining a second residual regional gravity Understandably , the first pre - set range corresponding to 
anomaly of the target region according to the Bouguer the sampling point in the target region may be a region 
gravity anomaly and the second regional gravity anomaly of surrounded by k first reference sampling points correspond 
the target region . ing to the sampling point in the target area centered on the 

In the embodiments of the present invention , regional 25 sampling point . 
gravity anomaly generated by different scales of near - source In a possible implementation of the embodiments of the 
region targets affecting the gravity field of the target region present invention , the first reference sampling point is a 
are extracted from Bouguer gravity anomaly , and residual sampling point with m units distance in the x - axis direction 
gravity anomaly of different scales , namely second residual from the sampling point corresponding to the first pre - set 
gravity anomaly , can be obtained . 30 region ; and / or the first reference sampling point is a sam 

S210 : Obtaining a third residual gravity anomaly of the pling point with m units distance in the y - axis direction from 
target region by integrating the first gravity anomaly and the the sampling point corresponding to the first pre - set region . 
second regional gravity anomaly . Where m = 1 , 2 , K , i . Those skilled in the art can specifi 

Understandably , the third residual gravity anomaly com- cally set the value of unit distance according to the real 
prises a plurality of residual gravity anomaly at different 35 situation , which will not be listed herein . 
scales . Taking m as 1 and 2 as an embodiment , the first pre - set 

The above advantages of embodiments of the present region is shown in FIG . 6 , and the first reference sampling 
invention will be described in detail with reference to point ( i.e. the dot in FIG . 6 ) is the sampling point with a 
specific scenes hereinafter . By using the method for obtain- distance of 1 unit or 2 units distance d in the x - axis and / or 
ing residual gravity anomaly provided by the embodiments 40 y - axis from the sampling point in the center of the first 
of the present invention , the obtained regional gravity pre - set region ( i.e. the triangular points in FIG . 6 ) . 
anomaly is shown in FIG . 4. As can be seen from FIG . 4 , by In the embodiments of the present invention , the regional 
using the method for obtaining the residual gravity anomaly gravity anomaly in the first pre - set range can be regarded as 
provided by the embodiments of the present invention , the a smooth curved surface , which can be obtained by surface 
obtained regional gravity anomaly curve is smoother and 45 fitting method according to the coordinates and field values 
conforms to the real regional gravity anomaly . The regional of sampling points in the first pre - set range , that is the first 
gravity anomaly is extracted from the Bouguer gravity regional gravity anomaly curved surface corresponding to 
anomaly , so that the residual gravity anomaly in the Bouguer the sampling points in the center of the first pre - set range . 
gravity anomaly can be more accu ccurately extracted , the The coordinates of the sampling point of the center and the 
influence of the residual regional gravity anomaly on the 50 regional gravity field value are also located in the first 
residual gravity anomaly is avoided , so that the underground regional gravity anomaly surface , and the regional gravity 
geological bodies can be accurately predicted . Compared anomaly at the sampling point can be obtained by substi 
with FIGS . 1 and 4 , the method for obtaining the residual tuting the coordinates of the sampling point into the corre 
gravity anomaly provided by the embodiments of the present sponding first regional gravity anomaly surface . 
invention can extract the residual gravity anomaly more 55 As an embodiment , the coordinates and field values of the 
accurately than the existing nonlinear method , and the sampling points in the first pre - set range can be used to fit 
method for obtaining the residual gravity anomaly provided a second order surface to obtain the first regional gravity 
by the embodiments of the present invention renders a more anomaly surface corresponding to the sampling points in the 
precise residual gravity anomaly obtained according to the center of the first pre - set range . Specifically , the regional 
Bouguer gravity anomaly and the regional gravity anomaly . 60 gravity anomaly g , of the first reference sampling point 

In the embodiments of the present invention , the follow- within the first pre - set range can be expressed as : 
ing describes how to determine the first pre - set range and the gr = do + ajAx + a Ay + azAxAy + adar + a5Ay ? ( 1 ) second pre - set range , and how to obtain the first region field 
value and the second region field value by a curved surface Wherein , Ax and Ay are the distances between the first 
fitting method based on the first reference sampling points in 65 reference sampling point and the center point of the first 
the first pre - set range and the second reference sampling preset range in the x - axis and y - axis directions , respectively ; 
points in the second pre - set range . and ao , aj , az , az , a4 and as are coefficients . 
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Then , the sum of squared errors of the first reference sponding to the second pre - set region ; and / or the second 
sampling point can be expressed as : reference sampling point is a sampling point with a distance 

of m units in the y - axis direction away from the sampling 
point corresponding to the second pre - set regions . Here , 

E18 , 8r ) = 8 ( i , j ) – 8 « li , j ) 2 . 8 - ??? ( 2 ) 5 m = 1 , 2 , K , i , n = 2m . 
Taking m as 1 and 2 , the first pre - set region is shown in 

FIG . 6 , and the first reference sampling point ( i.e. the dot in 
FIG . 6 ) is the sampling point of 1 unit or 2 units distance d According to the above equations ( 1 ) and ( 2 ) , the coor 

dinates and field values of the first reference sampling points 10 the center of the first pre - set region ( i.e. the triangular points in the x - axis and / or y - axis away from the sampling point in 
and the center sampling point are substituted into the equa 
tions to obtain the coefficients ao , aj , az , az , a4 and as by in FIG . 6 ) . The second pre - set region is shown in FIG . 8 , and 

the second reference sampling point ( i.e. , the dot in FIG . 8 ) using the least square method , so that the regional gravity 
anomaly surface in the first pre - set range , that is , the first is a sampling point of 2 or 4 units distance d in the x - axis 
regional gravity anomaly surface corresponding to the center 15 and / or y - axis away from the sampling point in the center of 
sampling point in the first pre - set range can be obtained . the second pre - set region ( i.e. , the triangular points in FIG . 

It should be noted that the method of surface fitting 
method using the above equation ( 1 ) to obtain the regional A method for obtaining residual gravity anomaly provided 
gravity anomaly surface is only an embodiment . In real by a specific embodiment of the present invention will be 
applications , those skilled in the art can select other surface 20 described in detail with reference to a specific scene here 
equations , such as orthogonal polynomials , to perform sur- inafter . 
face fitting to obtain the regional gravity anomaly surface Firstly , Bouguer gravity anomaly in the target region is 
without being limited to the second order of the surface obtained . Then , for each sampling point of Bouguer gravity 
equation mentioned above , hence unnecessary details anomaly , a first pre - set region is determined , which is 
thereof will not be given herein . 25 formed by first reference sampling points in the target region 

Further referring to FIG . 7 , a schematic flow diagram of with the sampling point as the center and having a 1 unit 
another method for obtaining residual gravity anomaly pro- distance from the sampling point in the x - axis or y - axis . 
vided by an embodiment of the present invention is shown . Secondly , the coordinates and field values of the first 
Compared with FIG . 2 , FIG . 3 or FIG . 5 , FIG . 7 provides a reference sampling point are used to fit the second - order 
more specific method for obtaining residual gravity 30 curved surface to obtain the first regional gravity anomaly 
anomaly . curved surface of the first pre - set region , and then the 

In an embodiment of the present invention , the above step coordinate of the center sampling point of the first pre - set 
S207 may specifically comprise the following steps S2071 region is substituted into the first regional gravity anomaly 
to S2072 . curved surface to obtain the first region field value of the 

In step S2071 , a surface fitting is performed based on the 35 center sampling point . Research by the inventors of the 
coordinate and field value of a sampling point and the present invention has found that , from a local region view , 
coordinates and field values of k second reference sampling the regional gravity anomaly in the target region can be 
points around the sampling point in a second preset range regarded as an N - order curved surface related to the coor 
corresponding to the sampling point , to obtain the gravity dinate values and field values of the sampling points . A 
anomaly surface of the second region corresponding to the 40 corresponding regional gravity anomaly curved surface is 
sampling point . Wherein k is a positive integer , and the fitted for each sampling point in the target region , so that an 
sampling point is the center point of the second pre - set range accurate regional field value of the sampling point can be 
corresponding thereto . obtained , which renders a more accurate regional gravity 

In step S2072 , the coordinate of the sampling point is anomaly in the target region . 
substituted into the gravity anomaly surface of the second 45 Thirdly , the above steps are performed for each sampling 
region corresponding to the sampling point to obtain the point in the traversing target region to obtain the first region 
field value of the second region of the sampling point . field values of each sampling point . The coordinates of each 

Similarly , in the embodiments of the present invention , sampling point and the field values of the first region are 
the second pre - set range corresponding to the sampling point integrated to obtain the gravity anomaly of the first region of 
in the target region may be a region in the target area 50 the target region . 
centered at the sampling point and surrounded by k second Then , the distance between the sampling point and the 
reference sampling points corresponding to the sampling reference sampling point is increased , and for each sampling 
point . The curved surface fitting method in step S2071 is point of Bouguer gravity anomaly , a second pre - set region is 
similar to that in step S2031 which can be referred to for determined , which is formed by second reference sampling 
details , hence detailed description thereof will not be 55 points in the target region with the sampling point being the 
repeated herein . center and having a 2 unit distance from the sampling point 

In a possible implementation mode of the embodiments of in the x - axis or y - axis . Using the coordinates and field values 
the present invention , in order to obtain regional gravity of the second reference sampling point to fit the second 
anomaly of different scales , the first reference sampling order curved surface to obtain the second - regional gravity 
point is a sampling point with a distance of m units in the 60 anomaly curved surface of the second pre - set region , and 
X - axis direction away from the sampling point correspond- substituting the coordinates of the center sampling point of 
ing to the first pre - set region ; and / or the first reference the second pre - set region into the second - regional gravity 
sampling point is a sampling point with a distance of m units anomaly curved surface to obtain the second - region field 
in the y - axis direction away from the sampling point corre- values at different scales of the center sampling point . The 
sponding to the first pre - set region . The second reference 65 coordinates of each sampling point and the field values of 
sampling point is a sampling point with a distance of m units the second region are integrated to obtain gravity anomaly of 
in the x - axis direction away from the sampling point corre- the second region at different scales of the target region . 
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Then , the distance between the sampling point and the The first determination module 200 is configured to 
reference sampling point is increased to 4 units distance , and determine a first pre - set range corresponding to each sam 
the second - order curved surface is fitted again to obtain the pling point in the target region . 
regional field values at different scales of the center sam The second acquisition module 300 is configured to 
pling point and the regional gravity anomaly at different 5 obtain a first regional field value of sampling points within 
scales of the target region . the first pre - set range corresponding to each sampling point 

Finally , the regional gravity anomalies at different scales by using a curved surface fitting method based on the 
of the target region are integrated , and the regional gravity coordinates and field values of the sampling points . 
anomaly at different scales of the target region are extracted The third acquisition module 400 is configured to traverse 
from the Bouguer gravity anomaly to obtain the residual 10 the target region and obtain the first regional gravity 
gravity anomaly of the target region . anomaly of the target region according to the first regional 

field values of sampling points in the target region . In order to better illustrate the above advantages of the The fourth acquisition module 500 is configured to obtain embodiments of the present invention , the following a first residual gravity anomaly of the target region accord description will be made in conjunction with specific experi- 15 ing to the Bouguer gravity anomaly and the first regional 
mental results . In one experiment , a model composed of four gravity anomaly . 
geological bodies was designed , of which three were cubes In a possible implementation of the embodiments of the 
with 50 meters of side length are buried 100 meters under- present invention , the second acquisition module 300 is 
ground from their tops to simulate geological bodies causing specifically configured to : 
residual gravity anomaly in the real geological structure . The 20 Perform surface fitting based on the coordinates and a 
fourth geological body is a cuboid with its sides of 400 field value of the sampling point , and the coordinates and 
meters , 500 meters and 150 meters respectively to simulate field values of k first reference sampling points around the 
regional gravity anomaly . The density of each geological sampling point in the first preset range corresponding 
bodies is 850 kg per cubic meter . The forward gravity field thereto , to obtain the gravity anomaly surface of the first 
( i.e. simulated Bouguer gravity anon nomaly ) of the model is 25 region corresponding to the sampling point , wherein k is a 
shown in FIG . 9a , and the forward gravity field ( i.e. simu- positive integer and the sampling point is the center point of 
lated real gravity anomaly ) of the above three geological the first pre - set range corresponding thereto ; and substitute 
bodies buried 100 meters underground is shown in FIG . 9b . the coordinate of the sampling point into the gravity 

Then , the residual gravity anomaly in FIG . 9a is extracted anomaly surface of the first region corresponding to the 
by using the existing nonlinear method provided hereinbe- 30 sampling point to obtain the field value of the first region of 
fore , and the obtained residual gravity anomaly result is the sampling point . 
shown in FIG . 10a . The residual gravity anomaly in FIG . As an embodiment , the first reference sampling point is a 

sampling point with m units distance in the x - axis direction 10a is extracted by using the existing curved surface fitting from the sampling point corresponding to the first pre - set 
method provided above , and the obtained residual gravity 35 region ; and / or the first reference sampling point is a sam anomaly result is shown in FIG . 10b . The method for pling point with m units distance in the y - axis direction from obtaining the residual gravity anomaly provided by the the sampling point corresponding to the first pre - set region , 
embodiment of the invention is used to extract the residual wherein , m = 1 , 2 , K , i . gravity anomaly in FIG . 9a , and the obtained residual In the embodiments of the present invention , after obtain gravity anomaly result is shown in FIG . 10c . Comparing 40 ing the Bouguer gravity anomaly in the target region , the 
FIGS . 10a to 10c , it can be seen that the method for regional field value of the sampling point of the pre - set 
obtaining the residual gravity anomaly provided by the region is obtained by using a surface fitting method accord 
embodiments of the present invention is superior to the ing to the coordinates and field values of the sampling points 
existing method for extracting the residual gravity anomaly in a local pre - set region of the target region . Further , 
in the expression of the location and shape of the geological 45 according to the regional field values of sampling points in 
body . By using the method for obtaining the residual gravity the target region , a regional gravity anomaly of the target 
anomaly provided by the embodiments of the present inven- region is obtained . Then , according to the Bouguer gravity 
tion , the residual gravity anomaly obtained according to the anomaly and regional gravity anomaly of the target region , 
Bouguer gravity anomaly and the regional gravity anomaly a residual gravity anomaly of the target region is obtained . 
can be more accurate , so that the underground geological 50 Since influence of regional gravity anomaly on a local 
bodies can be accurately predicted . region can be regarded as an N - order surface , i.e. , coordi 

Based on the method for obtaining residual gravity nates and field values of the sampling points in the local 
anomaly provided by the above embodiments , an apparatus region can be regarded as falling in a same N - order surface , 
for obtaining residual gravity anomaly is further provided by regional field values of the sampling points obtained by local 
the embodiments of the present invention . 55 surface fitting method based on coordinates and field values 

Referring to FIG . 11 , a schematic structural diagram of an of local sampling points in a target region have higher 
apparatus for obtaining residual gravity anomaly according precision and accuracy , and the regional gravity anomaly in 
to an embodiment of the present invention is shown . a target region conforms to real situation much better , which 

The apparatus for acquiring residual gravity anomaly renders a more precise residual gravity anomaly obtained 
provided by an embodiment of the present invention com- 60 according to the Bouguer gravity anomaly and the regional 
prises a first acquisition module 100 , a first determination gravity anomaly , and thus the underground geological bod 
module 200 , a second acquisition module 300 , a third ies can be accurately predicted . 
acquisition module 400 and a fourth acquisition module 500 . Referring to FIG . 12 , a schematic structural diagram of a 

The first acquisition module 100 is configured to acquire further apparatus for obtaining residual gravity anomaly 
Bouguer gravity anomaly in a target region comprising 65 according to an embodiment of the present invention is 
coordinates and field values of a plurality of sampling points shown . Compared with FIG . 11 , this figure provides a more 
in the target region . specific apparatus for obtaining residual gravity anomaly . 

? 
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The apparatus for obtaining residual gravity anomaly not necessarily require or imply any such real relationship or 
provided by the embodiments of the present invention may order between these entities or operations . Moreover , the 
further comprise , on the basis of FIG . 11 , a second deter- terms " comprise ” , “ comprising ” or any other variations 
mination module 600 , a fifth acquisition module 700 and a thereof are intended to cover a non - exclusive inclusion , such 
sixth acquisition module 800 . 5 that a process , method , article , or apparatus that comprises 

The second determination module 600 is configured to a list of elements does not comprise only those elements but 
determine a second pre - set range corresponding to each also others not expressly listed or inherent to such process , 
sampling point in the target region . method , article , or apparatus . Without further limitation , an 
The fifth acquisition module 700 is configured to obtain a element defined by the statement “ comprises a ... ” does not 

second regional field value of sampling points in the second 10 exclude the presence of another identical element in a 
pre - set range corresponding to each sampling point by using process , method , article or apparatus that comprises the 
a curved surface fitting method based on coordinates and element . 
field values of the sampling points , wherein the first pre - set The steps of a method or algorithm described in connec 
range and the second pre - set range corresponding to the tion with the embodiments disclosed herein may be imple 
same sampling point are different . 15 mented directly in hardware , a software module executed by 

The third acquisition module 400 is further configured to a processor , or a combination thereof . The software modules 
traverse the target region and obtain the second regional may be placed in random access memory ( RAM ) , memory , 
gravity anomaly of the target region according to the second read only memory ( ROM ) , electrically programmable 
regional field values of sampling points in the target region . ROM , electrically erasable programmable ROM , registers , 

The fourth acquisition module 500 is further configured to 20 hard disks , removable disks , CD - ROM , or any other form of 
obtain a second residual gravity anomaly of the target region storage medium known in the art . 
according to the Bouguer gravity anomaly and the second The above description is only preferred embodiments of 
regional gravity anomaly . the present invention and is not intended to limit the present 

The sixth acquisition module 800 is configured to inte- invention in any way . Although the present invention has 
grate the first residual gravity anomaly and the second 25 been disclosed as preferred embodiments , it is not intended 
residual gravity anomaly to obtain a third residual gravity to limit the present invention . Anyone skilled in the art can 
anomaly in the target region . make many possible changes and modifications to the tech 

In a possible implementation of the embodiments of the nical solution of the present invention or modify it into 
present invention , the fifth acquisition module 700 is spe- equivalent embodiments with equivalent changes by using 
cifically configured to : 30 the above disclosure and technical contents without depart 

Perform surface fitting based on the coordinates and a ing from the scope of the technical solution of the present 
field value of the sampling point , and the coordinates and invention . Therefore , any simple modifications , equivalent 
field values of k second reference sampling points around changes and modifications made to the above embodiments 
the sampling point in the second preset range corresponding according to the technical essence of the present invention 
thereto , to obtain the gravity anomaly surface of the second 35 without departing from the contents of the technical solution 
region corresponding to the sampling point , wherein k is a of the present invention are still within the scope of protec 
positive integer and the sampling point is the center point of tion of the technical solution of the present invention . 
the second pre - set range corresponding thereto ; and substi- What is claimed is : 
tute the coordinate of the sampling point into the gravity 1. A method for obtaining residual gravity anomaly , 
anomaly surface of the second region corresponding to the 40 comprising : 
sampling point to obtain the field value of the second region obtaining a Bouguer gravity anomaly in a target region , 
of the sampling point . wherein the Bouguer gravity anomaly comprises coor 
As one embodiment , the first reference sampling point is dinates and field values of a plurality of sampling 

a sampling point with m units distance in the x - axis direction points in the target region ; 
from the sampling point corresponding to the first pre - set 45 determining a first pre - set range corresponding to each 
region ; and / or the first reference sampling point is a sam sampling point in the target region ; 
pling point with m units distance in the y - axis direction from obtaining a first regional field value of each sampling 
the sampling point corresponding to the first pre - set region . point using a surface fitting method based on coordi 

the second reference sampling point is a sampling point nates and field values of the sampling points within the 
with n units distance in the x - axis direction from the 50 first pre - set range corresponding to the each sampling 
sampling point corresponding to the second pre - set region ; point ; 
and / or the second reference sampling point is a sampling traversing the target region to obtain a first regional 
point with n units distance in the y - axis direction from the gravity anomaly of the target region according to the 
sampling point corresponding to the second pre - set region . first regional field value of each sampling point in the 

Wherein , m = 1 , 2 , K , i , n = 2 m . target region ; and 
It should be noted that various embodiments in the obtaining a first residual gravity anomaly of the target 

description are described in a progressive manner , each region according to the Bouguer gravity anomaly and 
embodiment focusing on the differences from other embodi- the first regional gravity anomaly , 
ments , and the same or similar parts between various wherein said obtaining a first regional field value of 
embodiments can be referred to each other . For the apparatus 60 each sampling point comprises : 
disclosed in the embodiment , the description thereof is performing surface fitting based on a coordinate and 
relatively simple because it corresponds to the method field value of a sampling point and coordinates and 
disclosed in the embodiment in which the relevant parts can field values of k first reference sampling points 
be explained in the detailed description . around the sampling point in the first preset range 

It should also be noted that in present invention , relational 65 corresponding thereto , to obtain a gravity anomaly 
terms such as first and second , etc. , are only used to surface of a first region corresponding to the sam 
distinguish one entity or operation from another ones , and do pling point , wherein k is a positive integer and the 
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sampling point is a center point of the first preset distance of n units in the y - axis direction from the 
range corresponding thereto ; and sampling point corresponding to the second pre - set 

substituting the coordinate of the sampling point into range , 
the gravity anomaly surface of the first region cor wherein , m = 1 , 2 , K , i ; n = 2m . 
responding to the sampling point to obtain the first 5 5. An apparatus for obtaining residual gravity anomaly , 
regional field value of the sampling point , comprising a first acquisition processor module , a first 

wherein each of the k first reference sampling points is determination processor module , a second acquisition pro 
a sampling point with a distance of m units in the cessor module , a third acquisition processor module and a 
X - axis direction from the sampling point correspond fourth acquisition processor module , wherein 
ing to the first pre - set range ; and / or , the first acquisition processor module is configured to 

each of the k first reference sampling points is a acquire Bouguer gravity anomaly in a target region , 
wherein the Bouguer gravity anomaly comprises coor sampling point with a distance of m units in the dinates and field values of a plurality of sampling y - axis direction from the sampling point correspond points in the target region ; 

ing to the first pre - set range , the first determination processor module is configured to 
wherein , m = 1 , 2 , K , i . determine a first pre - set range corresponding to each 2. The method according to claim 1 , further comprising : sampling point in the target region ; determining a second pre - set range corresponding to each the second acquisition processor module is configured to 

sampling point in the target region , wherein the first obtain a first regional field value of each sampling point 
pre - set range and the second pre - set range correspond- 20 by using a surface fitting method based on coordinates 
ing to the same sampling point are different ; and field values of the sampling points within the first 

obtaining a second regional field values of each sampling pre - set range corresponding to the each sampling point ; 
point using a surface fitting method based on coordi- the third acquisition processor module is configured to 
nates and a field value of the sampling points within the traverse the target region to obtain a first regional 
second pre - set range corresponding to the each sam- 25 gravity anomaly of the target region according to the 
pling point ; first regional field value of each sampling point in the 

traversing the target region to obtain a second regional target region ; and 
gravity anomaly of the target region according to the the fourth acquisition processor module is configured to 
second regional field value of each sampling point in obtain a first residual gravity anomaly of the target 
the target region ; region according to the Bouguer gravity anomaly and 

the first regional gravity anomaly , obtaining a second residual gravity anomaly of the target wherein the second acquisition processor module is region according to the Bouguer gravity anomaly and configured to the second regional gravity anomaly ; and perform surface fitting based on a coordinate and field integrating the first residual gravity anomaly and the value of a sampling point , and coordinates and field second residual gravity anomaly to obtain a third values of k first reference sampling points around the residual gravity anomaly of the target region . sampling point in the first preset range corresponding 
3. The method according to claim 2 , wherein the obtaining thereto , to obtain a gravity anomaly surface of a first 

a second regional field value of each sampling point com region corresponding to the sampling point , wherein 
prises : k is a positive integer and the sampling point is a 

performing surface fitting based on the coordinate and center point of the first pre - set range corresponding 
field value of the sampling point and coordinates and thereto ; and 
field values of k second reference sampling points substitute the coordinate of the sampling point into the 
around the sampling point in the second preset range gravity anomaly surface of the first region corre 
corresponding thereto , to obtain a gravity anomaly 45 sponding to the sampling point to obtain the first 
surface of the second region corresponding to the regional field value of the sampling point , 
sampling point , wherein k is a positive integer and the wherein each of the k first reference sampling points is 
sampling point is a center point of the second pre - set a sampling point with a distance of m units in the 
range corresponding thereto ; and x - axis direction from the sampling point correspond 

substituting the coordinate of the sampling point into the ing to the first pre - set range ; and / or , 
gravity anomaly surface of the second region corre each of the k first reference sampling points is a 

sampling point with a distance of m units in the sponding to the sampling point to obtain the second y - axis direction from the sampling point correspond regional field value of the sampling point . ing to the first pre - set range , 4. The method according to claim 3 , wherein wherein , m = 1 , 2 , K , i . each of the k first reference sampling points is a sampling 6. The apparatus according to claim 5 , further comprising point with a distance of m units in the x - axis direction a second determination processor module , a fifth acquisition from the sampling point corresponding to the first processor module and a sixth acquisition processor module , 
preset range ; and / or , each of the k first reference wherein 
sampling points is a sampling point with a distance of the second determination processor module is configured 
m units in the y - axis direction from the sampling point to determine a second pre - set range corresponding to 
corresponding to the first pre - set range ; and each sampling point in the target region , wherein the 

each of the k second reference sampling points is a first pre - set range and the second pre - set range corre 
sampling point with a distance of n units in the x - axis sponding to the same sampling point are different ; 
direction from the sampling point corresponding to the 65 the fifth acquisition processor module is configured to 
second pre - set range ; and / or , each of the k second obtain a second regional field value of each sampling 
reference sampling points is a sampling point with a point by using a surface fitting method based on 
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coordinates and field values of the sampling points in the sampling point is a center point of the second 
the second pre - set range corresponding to the each pre - set range corresponding thereto ; and 
sampling point ; substitute the coordinate of the sampling point into the 

the third acquisition processor module is further config- gravity anomaly surface of the second region corre 
ured to traverse the target region to obtain a second 5 sponding to the sampling point to obtain the second 
regional gravity anomaly of the target region according regional field value of the sampling point . 
to the second regional field value of each sampling 8. The apparatus according to claim 7 , wherein 
point in the target region ; each of the k first reference sampling points is a sampling 

the fourth acquisition processor module is further config point with a distance of m units in the x - axis direction 
ured to obtain a second residual gravity anomaly of the from the sampling point corresponding to the first 
target region according to the Bouguer gravity anomaly preset range ; 
and the second regional gravity anomaly ; and and / or , each of the k first reference sampling points is a 

the sixth acquisition processor module is configured to sampling point with a distance of m units in the y - axis 
integrate the first residual gravity anomaly and the second direction from the sampling point corresponding to the first 
residual gravity anomaly to obtain a third residual gravity 15 pre - set range ; and 

each of the k second reference sampling points is a anomaly of the target region . 
7. The apparatus according to claim 6 , wherein the fifth sampling point with a distance of n units in the x - axis 

acquisition processor module is further configured to direction from the sampling point corresponding to the 
perform surface fitting based on the coordinate coordi second pre - set range ; and / or , each of the k second 

nates and field value of the sampling point and coor reference sampling points is a sampling point with a 
dinates and field values of k second reference sampling distance of n units in the y - axis direction from the 
points around the sampling point in the second preset sampling point corresponding to the second pre - set 
range corresponding thereto , to obtain a gravity range , 

anomaly surface of a second region corresponding to wherein , m = 1 , 2 , K , i ; n = 2m . 
the sampling point , wherein k is a positive integer and 
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